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@ Apparatus for manipulating a quantity of radioactive material between a stored position and a use position. 



(5?) Apparatus for manipulating a quantity of radioactive 
material including a capsule of said radioactive material com- 
prising a storage unit (2) with a radioactlveiy shielded through 
passage in which the capsule is stored, manipulating means 
(20) remotely located from the storage unit, first flexible con- 
duit means (6A) connectible to the storage unit between one 
end of the passage and the manipulating means and flexible 
elongated drive means movable in the conduit means and the 
passage for moving the capsule between the stored position 
and the use position, there being provided reel means (20) on 
which the manipulating means are mounted and which afford 
a form (22,23) for coiling the conduit means thereon and 
second conduit means (68) permanently coiled on the reel 
means for housing a supply of the drive means. 
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THE PRIOR ART 

AS is shown in Figure 1 of the aooompanylng 
drawings, systen« tor the handling of "^i'""^;;^ 
Mterial 1 involve the provision of a storage unit 2 
ra^ n -ss 3 of radiotion-shieldin, material w.t a 
passage 4 through it, in which the radioactive material 
can b! aafely stored when not in use, as shown in 
Z 1 at A, and from which the radioactive materral can 
he ed to a use location, as for .a.ing a "^-9"^^' 
as is Shown in Figure 1 at C. Typically, the radioactrve 
material 1 is connected to drive ..eans c™?"""^ 
flexible cable 5 in a guide tube 6. The gurde tube is 

-nerally provided in thr ntially equal-lengths 

6B and 6C, each.of which can be disconnectibly coupled 
o't e "Lag unit 2. Under control of a reel and cra„>c 
to the stor g radioactive 

rtrri:n:t of hf ::sage . »a through the third guide 
Tu^e C to a snout 8 located where the radiograph is o b 
^de, as shown in Fig. 1 at B and C. The portion of drive 
Ta^l 5 in the second guide tube 6B supplies 
necessary to fill the first and third guide tub«^* 
6C When a radiograph is being made. A disconnectible 

. i= r 

radioactive material 1 is in the ^^^^ u^lt for ' 
drive cable can be parted outside "---""^^ 

uncoupling the cable 5 and the ^^^^ 

•J. mho Bart of drxve cable, d oetwtsuu 
from the storage unit. The parr oi 

tie coupler 9 and the radioactive material 1 - " 
:^e leaLr 11, and the coupling apparatus 1 be wee he 
,„ide tubes 6A and 6B and the storage unit 2 '-"^"^ 
contains means to loc. the leader against movement through 
th. oassaga 4 when the drive means are uncoupled and 
rei::: "atent. .os. 3.14,.333 and 3.3.3 3S4 aescri e 
prior systems in which these features are found. As is 
feen in these patents, two lengths of guide tube 6A and 6B 
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are typically furnished for guiding and protecting the 
I cable 5 and, in use, both lengths of guide tube are laid 
out between the reel-and-crank arrangement 7 and the 
storage unit 2. 

5 

GENERAL NATURE OF THE INVENTION 
The present invention provides improved control 
apparatus, in which only one guide tube, equivalent to 
guide tube 6A, is required to be laid out between the 
10 reel-and-crank arrangement 7 and the storage unit 2, the 
extra supply of cable 5 being housed in a second guide 
tube, equivalent to guide tube 6B, of relatively lighter 
weight that is permanently coiled at the same location as 
the reel-and-crank arrangement. This reduces the weight 
15 and the cost of systems for handling radiographic material, 
and simplifies the tasks of setting up and taking down the 
systems. 

BRIEF DESCRIPTION ' OF THE DRAWINGS 
FIG. 1 illustrates a known system, described above, 
to which the invention is applicable. 

FIG. 2 is a three-dimensional view of a system 
incorporating a reel-and-crank assembly according to the 
invention; 

FIG. 3 is a top plan view of the reel-and-crank 
assembly; 

FIG. 4 is a side view of figure 3, partly broken 

away ; 

FIG. 5 is an end view of figure 3 partly broken 
away; and 

FIG. 6 illustrates a variety of coil-shapes that 
can be "used in practicing, the invention. 
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DETAILED DESCRIPTION OF THE DRAWINGS 
In Figures 2 to 5, inclusive, a reel 20 of a known 
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configuration has two oval-shaped rails 21, 22 fixod to 
spanner bars 23 between them on the exterior of whxch 
the coupler guide tube- 6A can be coiled when the system 
is not in use. As shown, this guide tube is unco.led 
and laid out between the reel 20 and a storage unit 2, 
to which it is disconnectibly coupled at one end by a 
coupler IQ. The coupler 10 is one that is suitable for 
coupling a single guide tube and the drive cable 5 (not 
shown) within it to the storage unit, and a suitable 
couple is described and claimed in the copending 
application of the same inventors executed concurrently 

with this application, Serial No. , ll^^^^.a^.a 

The exposure guide tube 6C leading 

to the snout 8 is also laid out, so that the system, as 
illustrated in figure 2, is prepared for use to make a 
radiograph. The third or storage guide tube section 6B 
is permanently coiled under a platform 25, within the 
spanner bars 23," as illustrated in dashed line. . The 
crank 7 and a direction selector ratchet 24 are shown, 
on the platform 25. The ratchet has a direction change 
lever 26 which enables the crank to be latched in either 
of its extreme positions - i.e., radiographic material 
source 1 fully out into the snout 8, or radiographic 
material source 1 fully retracted into the storage unit 
2 The platform 25 covers a shell-like housing 27 fitted 
within the spanner bars 23 and closed at the bottom (in 
figures 4 and 5) " with a second cover 28. The storage 
tube 6B is permanently coiled against the inner wall of. 
the housing 27, and retained in place by several cla.ps 
30 Which are each affixed at one end to the bottom cover 
28''and the other end to the housing 27. The coupler tube 
.6A passes from a reel 35 within the housing 27 out through 
a hole 38 in the housing wall. The storage tube 30, 
remains at all times inside the housing 27. The reel 35 
.ay be of any suitable kind known to the art; the coupler 



-5- 

0012004 

^ tube 6A and storage tube 6B are each connected at one end 
to -it, so. that a drive cable 5 (not shown in figures 2-5) 

can be moved from one t">^Q nfh^r r^nring nppy-ahinn 

as i s shown in Fi gure l) A revolution counter 39, with 
5 [indicia 42 visible through a window 44 in the top cover 

||25^^ ^ut otherwise of known form, is also provided, ^ 

The permanently-coiled storage tube 6B can take any 
convenient configuration. One consideration in choosing 
a configuration is the torque in inch-pounds that will 
10 be required to force the flexible cable 5 around the 

curves of the permanently-coiled storage tube. Figure 6 
illustrates several possible configurations, at A, B, C, 
D and E, respectively. Assuming that the storage tube 6B 
is made of "Teflon" .(trademark for a tetraf luoroethylene 
15 polymer), inside diameter 0.250 inch., wall thickness 

0.030 inch, and that for reference it requires 10 inch- 
pounds of torque at the crank 7 to force the flexible 
cable through tv/o (2) straight sections of this tube each 
25 feet long (i.e.: one section being equivalent to tube 
20 6B and the other being equivalent to tube 6A) the torque 
characteristics of each illustrated shape are as follows: 
A — Circle 

16 inch diameter — 12 inch-pounds 
14 inch diameter — 15 inch-pounds 
25 12 inch diameter — 25 inch-pounds 

B — Spiral — inside diameter of coil = 9 inches, 

and 7 1/2 turns of coil — 2 5 inch-pounds 
Q — Square — with corners curved on 4 1/2 inch radius — 
20 inch-pounds 

30 D — Oval — two ends semi-cricular on 4 1/2 inch radii/ 

and intervening straight lengths — 25 inch-pounds 
E — Triangle-equilateral — with corners curved on 4 1/2 

inch radii and straight sections "9" between corners - 
25 inch pounds. 

35 The oval configuration shown in Figure 6 at'D is 
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essentially the configuration that is illustrated in 
figures 2-1. inclusive, that bein, the configuratxon wb.ch 
i, closest to the shape o£ reels that have heretofore been 
used in the art for storing cables and both tubes 6A, 
on the outside. In the present Invention the housing 27 ^ 
supports and protects the comparatively fra.l "o-^^^"^ 
30 at its outer periphery, especially at the curved-linear 
portions where the drive-cable 5 can exert force on xt 
tending to straighten the curve. 
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CLAIMS : 

1. In radiographic apparatus for manipulating a 
quantity of radioactive material between a stored position 
and a use position including a capsule of said radioactive 
material, a storage unit with a passage through it for 
storing the capsule in the passage and shielding the 
surrounding environment from the stored radioactive 
material, manipulating means for location remote from said 
storage unit, first flexible conduit means connectible to 
said storage unit between one end of said passage and the 
manipulating means, and flexible elongated drive means 
movable within said conduit means and said passage for 
moving said capsule between a stored position and a use 
position under control of said manipulating means, the 
improvement comprising: reel means mounting said 
manipulating means and providing a form for coiling said 
conduit means externally around said reel means, and 
second conduit means permanently coiled on said reel means 
for housing a supply of said drive means. 

2. Apparatus according to claim 1 wherein said 
second conduit means is coiled within said form. 

3. Apparatus according to claim 1 wherein said second 
conduit means is permanently coiled -in a shape including 
straight-linear and curved-linear portions. 

4 . Apparatus according to claim 3 including means 
for supporting said second conduit means at the outer 
peripheries of said curved linear portions. 
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5. Apparatus according to claim 1 wherein said 
second conduit means is a tube made of a flexible 
material characterized by low sliding friction to drive 
means housed therein. 

6. Apparatus according to claim 1 wherein said 
first conduit means is a tube reinforced to resist 
crushing and external abrasion and said second conduit 
means is a substantially lighter-weight tube devoid of 
such reinforcing means. 

7. Apparatus according to claim 1 including dis- 
conneciible coupler means comprised of a first component 
fixed to said storage unit at said one end of said 
passage and a second component of tubular shape fixed at 
one end to an end of said flexible conduit means remote 
from said manipulating means, said first component having 

a tubular aperture for receiving said second component end- 
wise therein, and means for releasably locking said second 
component to said first component. 

8. Apparatus according to claim 1 including a 
support affixed to said form and mounting said manipulating 
means, said form including wall means providing a- housing, 
said second conduit means being fixed to said wall means 
within said housing. 

9. Apparatus according to claim 8 including closure 
means for said housing, said manipulating means including a 
portion within said housing communicating with both of 
-said conduit means, ai.d a hand crank portion outside of 
said housing. 
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10. Apparatus according to claim 9 wherein said 
first-named conduit means extends through said wall means 
for communicating with said manipulating means inside 
said housing. 
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Description 

The prior art 

As is shown in Figures 1 A, B, C of the accom- 
panying drawings, systems for the handling of 
radioactive material 1 involve the provision of a 
storage unit 2 having a mass 3 of radiation- 
shielding material with a passage 4 through it 
In which the radioactive material can be safely 
stored when not in use, as Is shown In Fig. 1 A, 
and from which the radioactive material can be 
moved to a use position, as for making a radio- 
graph, as is shown In Figure 1C. Typically, the 
radioactive material 1 Is connected to drive 
means comprising a flexible cable 5 in guide 
tubes 6A, B, C. The guide tubes are generally 
provided in three essentially equal-lengths 6A, 
6B and 6C, each of which can be discon- 
nectlbly coupled to the storage unit 2. Under 
control of a reel and crank arrangement 7 the 
drive cable 5 pushes the radioactive materia! 
out of the passage 4 and through the third guide 
tube 6C to a snout 8 located where the radio- 
graph IS to be made, as shown in Fig. IB and C. 
The portion of drive cable 5 In the second guide 
tube 6B supplies the cable necessary to fill the 
first and third guide tubes 6A and 6C when a 
radiograph is being made. A disconnectlbie 
coupler 9 is fitted in the drive cable 5 so that 
when the radioactive material 1 Is In the stored 
position the drive cable can be parted outside 
the storage unit for uncoupling the cable 5 and 
the guide tubes 6A and 6B from the storage 
unit. The part of drive cable 5 between the 
coupler 9 and the radioactive material 1 is 
known as the leader 11, and the coupling 
apparatus 10 between the guide tubes 6A and 
68 and the storage unit 2 generally contains 
means to lock the leader against movement 
through the passage 4 when the drive means 
are uncoupled and removed. US Patent 
3,593,594 describes prior systems in which 
these features are found. As is seen in these 
patents, two lengths of guide tube 6A and 6B 
are typically fumished for guiding and pro- 
tecting the cable 5 and, in use, both lengths of 
guide tube are laid out between the reel-and- 
crank arrangement 7 and the storage unit 2. 



General nature of the invention 

The present invention provides improved 
control apparatus, in which only one guide tube, 
equivalent to guide tube 6A, is required to be 
laid out between the reel-and-crank arrange- 
ment 7 and the storage unit 2, the extra supply 
of cable 5 being housed in a second guide tube, 
equivalent to guide tube 6B, of relatively lighter 
weight that is permanently coiled at the same 
location as the reel-and-crank arrangement. 
This reduces the weight and the cost of systems 
for handling radiographic material, and simpli- 
fies the tasks of setting up and taking down the 
systems. 



Brief description of the drawings 

Fig. 1 Illustrates a known system, described 
above, to which the invention is applicable. 

Fig. 2 is a three-dimensional view of a 
g system incorporating a reel-and-crank assembly 
according to the invention; 

Fig. 3 Is a top plan view of the reel-and-crank 
assembly; 

Fig. 4 Is a side view of figure 3, partly broken 
,0 away; 

Fig. 5 is an end view of figure 3 partly broken 
away; and 

Fig. 6 Illustrates a variety of coil-shapes that 
can be used in practicing the invention. 

fS 

Detailed description of the drawings 

In Figures 2 to 5, inclusive, a reel 20 of a 
known configuration has two oval-shaped rails 
21, 22 fixed to spanner bars 23 between them 
the exterior of which the first or coupler 
guide tube 6A can be coiled when the system is 
not in use. As shown, this guide tube is uncoiled 
and laid out between the reel 20 and a storage 
unit 2, to which It is disconnectibly coupled at 

25 one end by a coupler 1 0. The coupler 1 0 is one 
that is suitable for coupling a single guide tube 
and the drive cable (not shown) within It to the 
storage unit. The third or exposure guide tube 
6C leading to the snout 8 Is also laid out, so that 

30 the system, as illustrated in figure 2, is prepared 
for use to make a radiograph. The second or 
storage guide tube 6B is permanently coiled 
under a platform 25, within the spanner bars 
23, as illustrated In dashed line. The crank 7 and 

3ff a direction selector ratchet 24 are shown on the 
platform 25. The ratchet has a direction change 
lever 26 which enables the crank to be latched 
In either of its extreme positions — i.e., radio- 
graphic materia! source 1 fully out into the 

40 snout 8, or radiographic material source 1 fully 
retracted into the storage unit 2. The platform 
25 covers a shell-like housing 27 fitted within 
the spanner bars 23 and closed at the bottom 
(In figures 4 and 5) with a second cover 28. The 

45 storage tube 6B is permanently colled against 
the inner wall of the housing 27, and retained In 
place by several clamps 30 which are each 
affixed at one end to the bottom cover 28 and 
the other end to the housing 27, The coupler 

so tube 6A passes from a reel 35 within the 
housing 27 out through a hole 38 In the housing 
wall. The storage tube 30 remains at all times 
inside the housing 27. The reel 35 may be of 
any suitable kind known to the art; the coupler 

65 tube 6A and storage tube 68 are each con- 
nected at one end to it, so that a drive cable 5 
(not shown in figures 2 — 5) can be moved from 
one tube to the other during operation as Is 
shown In Figure 1 . A revolution counter 39, with 

60 indicia 42 visible through a window 44 in the 
top cover 25, but otherwise of known form, is 
also provided. 

The permanently-colled storage tube 6B can 
take any convenient configuration. One con- 

65 sideration In choosing a configuration is the 
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torque in Nm (Newtonmeter) that will be 
required to force the flexible cable 5 around the 
curves of the permanently-coiled storage tube. 
Figure 6 Illustrates several possible con- 
figurations, at A, B, C, D and E, respectively. 
Assuming that the storage tube 6B is made of 
'Teflon" (trademarl< for a tetrafluoroethylene 
polymer), Inside diameter 0,00635 m (0.250 
Inch), wall thickness about 0,00076 m (0.030 
inch), and that for reference It requires about 
1,1 Nm (10 lb/in) of torque at the crank 7 to 
force the flexible cable through two (2) straight 
sections of this tube each about 7,5 m (25 feet) 
long (i.e.: one section being equivalent to tube 
68 and the other being equivalent to tube 6A) 
the torque characteristics of each illustrated 
shape are as follows: 

A — Circle 

About 0,406 m (16 inch diameter) — ^about 
1,32 Nm (12 lb/in). 

About 0,356 m (14 Inch diameter) — ^about 
1,65 Nm (15 lb/in). 

About 0.305 (12 Inch diameter) — about 
2,75 Nm (25 lb/in). 

B — Spiral 

Inside diameter of coil=about 0,23 m (9 
inches), and 7 1/2 tums of coil — ^about 2,75 **m 
(25 lb/in). 

C — Square 

With comers curved on about 0,114 m (4 
1/2 inch) radius— about 2,2 Nm (20 Ib/tn). 

D — Oval 

Two ends semi-circular on about 0,1 14 m (4 
1/2 inch) radii, and intervening straight lengths 
"9"_about 2,75 Nm (25 lb/In). 

E — ^Triangle-equilateral 

With corners curved on about 0,114 m (4 
1/2 Inch) radii and straight sections between 
corners— about 2,75 Nm (25 lb/in). 

The oval configuration shown in Figure 6 at D 
is essentially the configuration that is illustrated 
in figures 2 — 5, Inclusive, that being the con- 
figuration which is closest to the shape of reels 
that have heretofore been used in the art for 
storing cables and both tubes 6A, 6B on the 
outside, in the present invention the housing 27 
supports and protects the comparatively frail 
storage tube 30 at its outer periphery, espe- 
cially at the curved-linear portions where the 
drive-cable 5 can exert force on it tending to 
straighten the curve. 

Claims 

1. In radiographic apparatus for mani- 
pulating a quantity of radioactive material 
between a stored position and a use position 
including a capsule of said radioactive material, 
a storage unit (2) with a passage (4) through it 



for storing the capsule in the passage and 
shielding the surrounding envlronnrient from the 
stored radioactive material, manipulating means 
(7, 24, 26) separately housed from the storage 
unit to enable location thereof remotely from 
said storage unit, a first flexible guide tube (6A) 
connective to said storage unit between one 
end of said passage and the manipulating 
means, a second guide tube (6B) connected at 
one end thereof to the manipulating means, a 
third guide tube (6C) connectlble to said storage 
unit (2) and leading to the use position, and 
flexible elongated drive means (5) movable 
under control of the manipulating means along 
the Interior of said first, second and third, guide 
tubes and said passage to effect movement of 
said capsule between a stored, position and a 
use position, characterised in that, reel means 
(20) are provided on which said manipulating 
means are mounted and which provide a form 
(25, 27, 28) for releasably coiling said first 
guide tube (6A) externally thereon and for 
mounting said second guide tube (6B) in coiled 
form permanently thereon. 

2. Apparatus according to Claim 1 , charac- 
terised in that said second guide tube {SB} is 
coiled within said form (25, 27, 28). 

3. Apparatus according to Clainri 1 , charac- 
terised in that said second guide tube is per- 
manently coiled in a shape Including straight- 
linear and curved-linear portions. 

4. Apparatus according to Claim 3, charac- 
terised by means for supporting said second 
guide tube at the outer peripheries of said 
curved linear portions. 

5. Apparatus according to Claim 1, charac- 
terised in that said second guide tube is a tube 
made of a flexible material having low sliding 
friction to drive means housed therein. 

6. Apparatus according to Claim 1 , charac- 
terised in that said first guide tube is a tube rein- 
forced to resist crushing and external abrasion 
and said second guide tube is a substantially 
lighter-weight tube devoid of such reinforcing 
means- 

7. Apparatus according to Claim 1 including 
a support affixed to said form and mounting said 
manipulating means, said form including wall 
means (27) providing a housing, said second 
guide tube being fixed to said wall means within 
said housing. 

8. Apparatus according to Claim 7 Including 
closure means for said housing, said mani- 
pulating means including a reel (35) within said 
housing being connected with both of said first 
and second guide tubes, and a hand crank 
portion (7) outside of said housing. 

9. Apparatus according to Claim 8, charac- 
terised In that said first guide tube extends 
through said wall means for communicating 
with said manipulating means inside said 
housing. 

PatentansprUche 
1. Vorrichtung zum IVianlpuiieren einer 
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Menge radioaktiven Materials zwischen elner 
Aufbewahrungsstellung und einer Gebrauchs- 
stellung in einer radiografischen Vorrichtung mit 
einer das radioaktive Material enthaltenden 
KapseL einer von einem DurchlaB (4) durch- 
setzten Aufbewahrungseinhelt (2) fiir die Auf- 
bewahrung der Kapsel in dem DurchlaR und Ab- 
schirmen der Umgebung von dem auf- 
bewahrtan radioaktiven Material, einer Mani- 
puliereinrichtung (7, 24, 26), welche getrennt 
von der Aufbewahrungseinheit untergebracht 
1st so daB sie entfernt von der Aufbewahrungs- 
einhelt angeordnet werden kann, einem 
zwischen einem Ende des Durchlasses und der 
Manipulierelnrichtung mIt der Aufbewahrungs- 
einheit verbindbaren ersten flexiblen Fuhrungs- 
rohr (6A), einem an einem Ende mit der 
Manipuliereinrichtung verbundenen zwelten 
Fuhrungsrohr (6B), einem mit der Auf- 
bewahrungseinheit (2) verbindbaren und zur 
Gebrauchssteliung fuhrenden dritten Fuhrungs- 
rohr {6C) und einer flexiblen, langgestreckten 
Antrlebseinrichtung (5), welche unter Steuerung 
durch die Manipuliereinrichtung entlang dem 
Innenraum des ersten des zweiten und des 
dritten Fuhrungsrohrs sowie dem DurchlalS be- 
wegbar ist, urn die Bewegung der Kapsel 
zwischen einer Aufbewahrungsstellung und 
einer Gebrauchssteliung zu bewlrken, dadurch 
gekennzelchnet, daB eine Aufwickeleinrichtung 
(20) vorgesehen Ist, auf welcher die Mani- 
puliereinrichtung montiert ist und welche eine 
Form (25, 27, 28) aufwelst, auf deren AuSen- 
seite das erste FQhrungsrohr (6A) abnehmbar 
aufwickelbar ist und auf welcher das zweite 
Fuhrungsrohr (68) in aufgerollter Form dauemd 
geha Iter ist 

2. Vorrichtung nach Anspruch 1, dadurch 
gekennzelchnet, dali das zweite Fuhrungsrohr 
(68) innerhalb der Form (25, 27, 28) auf- 
gewickeit ist. 

3. Vorrichtung nach Anspruch 1, dadurch 
gekennzelchnet, da(5 das zweite Fuhrungsrohr 
dauerhaft zu einer Gestalt aufgewickelt ist, 
welche geradlinige und gekrQmmt verlaufende 
Abschnitte aufwelst. 

4. Von-ichtung nach Anspruch 3, gekenn- 
zelchnet durch Einrlchtungen zum Stutzen des 
zweiten Fuhrungsrohrs an den auBeren 
Umfangsbereichen der gekrummt verlaufenden 
Abschnitte. 

5. Von-ichtung nach Anspruch 1, dadurch 
gekennzelchnet. daft das zweite Fiihrungsrohr 
aus einem flexiblen Material gefertigt ist, 
welches eine niedrige Gleitreibung reiativ zu der 
darin untergebrachten Antrlebseinrichtung auf- 
weist. 

6. Vorrichtung nach Anspruch 1, dadurch 
gekennzelchnet, daB das erste Fuhrungsrohr 
verstarkt ist, urn einem Zusammenquetschen 
und auBerem Abrieb zu widerstehen, und daB 
das zweite Fuhrungsrohr ein betrachtlich lelcht- 
gewichtlgeres Rohr ohne derartige Ver- 
starkungseinrichtungen ist. 

7. Vorrichtung nach Anspruch 1 , mit einer an 



der Form befestigten und die Manipulierein- 
richtung tragenden Haiterung, wobel die Form 
eine ein Gehause bildende Wandungs- 
anordnung (27) aufwelst und das zweite 
5 Fuhrungsrohr inneriialb des Gehauses an der 
Wandungsanordnung befestlgt ist. 

8. Vorrichtung nach Anspruch 7 mit elner 
VerschluBelnrichtung fQr das GehSuse, wobel 

. die Manipuliereinrichtung eine Innerhalb des 
w Gehauses angeordnete und mit dem ersten 
■ sowie mit dem zweiten FQhrungsrohr ver- 
bundene Haspel (35) und eine auBerhalb des 
Gehauses angeordnete Kurbel (7) aufwelst. 

9. Von-ichtung nach Anspruch 8, dadurch 
IS gekennzelchnet, daB slch das erste Fuhrungs- 
rohr durch die Wandungsanordnung hindurch 
erstreckt und innerhalb des Gehauses mit der 
Manipuliereinrichtung verbunden Ist. 

20 Revendications 

1. Appareil radiographique pour manipuler 
une certaine quantity de mat6riau radio-actlf 
entre une position de stockage et une position 
26 d'utilisation, comprenant une capsule dudit 
mat^riau radio-actif, une unit6 de stockage (2) 
travers6e par un passage (4) pour stocker la 
capsule dans le passage et masquer le mat6riau 
radio-actif stock6 par rapport au milieu environ- 
so nant, des moyens de manipulation (7, 4, 26) 
log§s separement par rapport ^ I'unit^ de 
stockage pour permettre de les placer d I'^cart 
de ladlte unit6 de stockage (2), un premier tube 
de guldage flexible {6A) susceptible d'Stre reli6 
35 d ladite unite de stockage entre Tune des extr6- 
mites dudit passage et les moyens de mani- 
pulation, un deuxieme tube de guldage (68) 
relii par I'une de ses extr6mlt6s aux moyens de 
manipulation, un troisi6me tube de guldage (6C) 
40 susceptible d'etre reli§ ^ ladite unit6 de 
stockage (2) et aboutissant d la position d'uti- 
lisation et des moyens d'entraTnement allonges 
flexibles (5) mobiles sous la commands des 
moyens de manipulation d nnt§rieur et le long 
45 desdits premier, deuxiSme et troisiSme tubes de 
guldage et dudit passage pour effectuer le 
mouvement de ladite capsule entre une position 
de stockage et une position d'utilisation, carac- 
t6ris6 en ce qu'il est pr6vu des moyens d touret 
so (20) sur lesquels sont mont6s lesdits moyens de 
manipulation et qui fournlssent un gabarlt (26, 
27, 28) pour enrouler ext^rieurement sur celui- 
cl de fapon amovible ledlt premier tube de 
guidage (6A) et pour monter ledit deuxieme 
SB tube de guidage (68) sur celui-ci de fapon per- 
manente sous forme boblnie. 

2. Appareil selon la revendlcation 1, carac- 
t6ris6 en ce que ledit deuxi§me tube de guidage 
(68) est bobin6 d I'int6rieur dudit gabarlt (25, 

60 27,28). : . 

3. Appareil selon la revendicatlon 1 , carac- 
t^rise en ce que ledit deuxidme tube de guidage 
est bobind de fa9on permanente sous une forme 
comprenant des parties en llgne droite et des 

65 parties en ligne courbe. 
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4. Appareil selon la revendlcation 3, carac- 
teris6 par des moyens pour supporter ledit 
deuxieme tube de guldage aux peripheries ext6- 
rieuresdesdites parties en ligne courbe. 

5. Appareil selon la revendicatton 1, carac- 
t^rise en ce que ledit deuxieme tube de. guidage 
est un tube fait d'une matidre souple ayant un 
faible frottement au glissement pour des 
moyens d'entratnement log^s dans ce tube. 

6. Appareil selon la revendlcation 1, carac- 
tdrlsd en ce que ledit premier tube de guidage 
est un tube ami pour r^slster d I'^crasement et 
d {'abrasion extdrieure et ledit deuxieme tube de 
guidage est un tube nettement plus iiger, 
ddpourvu de tels moyens d'armature. 

7. Appareil selon la revendlcation 1, com- 
prenant un support fix6 audit gabarit et servant 
au montage desdits moyens de manipulation, 



ledit gabarit comprenant des moy.ens formant 
paroi (27) qui 6tablissent un logement ledit 
deuxieme tube de guidage 6tant f?x6 auxdits 
moyens formant paroi d l'int§rieur dudit 
5 logement. 

8. Appareil selon ia revendlcation 7, com- 
prenant des moyens de fermeture pour ledit 
logement lesdits moyens de manipulation com- 
prenant, ^ rinterieur dudit logement, un touret 

10 (35) reli6 d la fois auxdits premier et deuxieme 
tubes de guidage et, d Textdrieur dudit loge- 
ment une partie formant manlvelle (7). 

9. Appareil selon la revendication 8, carac- 
t6rise en ce que leidt premier tube de guidage 

IS traverse lesdits moyens formant paroi, pour 
communiquer avec lesdits moyens de mani- 
pulation d I'interieur dudit logement 
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